The aim of this study was to determine survival of Campylobacter jejuni (C. jejuni) in chicken meat, chicken skin medallions and chicken liver contaminated with this bacterium at +4 °C and -20 °C, after 24 hours of incubation. The survival of C. jejuni at +4 °C, -20 °C in chicken meat, chicken skin medallions and chicken liver were examined after 24 hours of incubation with C. jejuni. All samples were previously tested for the presence of Campylobacter species according to ISO 10272-1:2006. After 24 hours of incubation at +4 °C, the number of survived C. jejuni in chicken meat slightly decreased on both non-selective and selective plates, but still in range of 10 6 . After 24 hours of incubation at -20 °C, the number of survived C. jejuni in chicken meat was in range of 10 6 cfu/ml on non-selective plate, with complete absence of growth on selective plate. After 24 hours of incubation, the number of survived C. jejuni in chicken liver increased on selective and non-selective plates (>10 7 ) at +4 °C, while at -20 °C there were no C. jejuni survived on both plates. 24 hours of incubation at both temperatures did not much infl uence the number of C. jejuni in chicken meet, while chicken skin medaillons allowed increase of the number of bacteria. Incubation of chicken liver at + 4°C allowed bacterial multiplication, while incubation at -20 °C caused absence of survival (Tab. 1, Ref. 12). Full Text in PDF www.elis.sk.
Enteric infections caused by Campylobacter are the most frequently reported zoonoses in humans in the EU with an incidence rate of approximately 50 confi rmed cases per 100.000 inhabitants over 17 countries (EFSA, 2009 ). The majority of cases of campylobacteriosis are self-limiting with 3-5 days of acute diarrhea, abdominal pain and fever. However, disease in the very young and elderly can be serious and sequelae of infection, such as polyneuropathies, may result in the need for hospitalization. Thus, the public health and social consequences of campylobacteriosis are signifi cant for the EU.
Campylobacter can colonize the intestinal tracts of birds at high levels and faecal contamination of poultry carcasses can occur during processing. One of the principal routes of human exposure is considered to be cross-contamination from poultry meat during food preparation in kitchens. Control of Campylobacter in poultry meat is a major public health strategy for the prevention of campylobacteriosis (Otasevic et al, 2004) .
The bacteria can readily contaminate various foodstuffs, including meat, raw milk and dairy products and less frequently, fi sh and fi shery products, mussels and fresh vegetables. Among sporadic cases, contact with live poultry, consumption of poultry meat, drinking water from untreated water sources and contact with pets and other animals have been identifi ed as the major sources of infection. Raw milk and contaminated drinking water have been incriminated in large outbreaks (EFSA, 2007) .
Aim
To determine survival of Campylobacter jejuni (C. jejuni) in chicken meat, chicken skin medallions and chicken liver contaminated with this bacterium at +4 °C and -20 °C, after 24 hours of incubation.
Materials and methods
Examinations were performed in the National Referent Laboratory for Campylobacter and Helicobacter -Center of Microbiology, Institute for Public Health, in Nis, Serbia. The survival of C. jejuni at +4 °C, -20 °C in chicken meat, chicken skin medallions and chicken liver were examined after 24 hours of incubation with C. jejuni isolated from human faeces. Also, we determined the number of bacteria in inoculated samples 30 minutes after inoculation, at room temperature (25 °C).
All samples were purchased at a local retail market and were stored fresh at +4 °C for maximum 1 day and were previously tested for the presence of Campylobacter species according to ISO 10272-1:2006 and ISO 10272 -2:2006. Only specimens, which did not contain Campylobacter species, were processed. That is why there was no need for decontamination of Campylobacter spp. in examined food samples of chicken meat, chicken skin medallions and chicken liver.
This study included the following samples: 10 g of chicken meat, 10 g of chicken liver and 2.5 g of chicken skin (measured on digital balance, SCALTEC, Germany). All samples were placed in bags (Becton Dickinson, NJ, USA) with addition of three different strains mixture of C. jejuni suspension with the fi nal concentra-tion of approximately 10 8 CFU/g (800 μl/g for chicken meat and chicken liver, and 200 μl/g for chicken skin samples). After removing the excess of air, the whole amount of the inoculums with sample were stored in closed bags, to prevent drying.
After the incubation period (24 hours), every sample incubated at +4 °C and -20 °C was left to defrost spontaneously. Samples were diluted 1:10 in 0,85% of sodium chloride based on the previously determined weight and pummeled for 2 min using a Stomacher 400 lab blender (MIX2, ΛES Laboratorie, Seward, London, UK). The 0,1 ml homogenate, serially diluted in 0.85 % of sodium chloride were cultivated in duplicate, on both selective (Campylobacter agar (sheep blood 5 %) Liofi lchem, Italy) and non-selective media (Columbia agar (sheep blood 5 %) Liofi lchem, Italy) for campylobacter isolation. Plates were incubated at 37 °C for 48 h in microaerobic atmosphere (Becton Dickinson, NJ, USA). Thereafter, the growth of C. jejuni was confi rmed based on typical colony and bacterial cells morphology, standard biochemical tests and API Campy identifi cation system (bioMerieux, France).
Results
After 30 minutes of incubation at room temperature (25 °C), the number of survived C. jejuni decreased on the non-selective plate from 10 8 CFU/ml to 3x10 6 CFU/ml, 1.2x10 6 CFU/ml and 2x10 6 cfu/ml, in chicken meat, chicken skin and chicken liver, respectively. There was no growth on selective plate for all three types of samples (Tab. 1).
After 24 hours of incubation at +4 °C, the number of survived C. jejuni in chicken meat slightly decreased on both non-selective and selective plates, but still in range of 10 6 . After 24 hours of incubation at -20 °C, the number of survived C. jejuni in chicken meat was in range of 10 6 cfu/ml on nonselective plate, with a complete absence of growth on selective plate (Tab. 1).
After 24 hours of incubation, the number of survived C. jejuni in chicken liver increased on selective and non-selective plates (>10 7 ) at +4 °C, while at -20 °C there were no C. jejuni survived on both plates (Tab. 1).
The number of survived C. jejuni after 24 hours of incubation in chicken skin increased at both temperatures (+4 °C and -20 °C) on selective and non-selective plates (>10 Campylobacter is especially sensitive to freezing, although there appears to be some variation in the freezing tolerance between C. jejuni strains (Archer, 2004; Taylor et al, 2005) . The freezing of carcasses from poultry fl ocks that test positive for Campylobacter is mandatory in some countries and has been shown to reduce the risk of campylocterioses (Archer, 2004; Thurston et al, 2003) .
Thirty minutes of incubation of inoculated material during samples processing at room temperature (25 °C) decreased the number of survived C. jejuni from 10 8 CFU/ml to 10 6 cfu/ml indicating a decrease of bacteria in inoculum. Absence of growth on selective plates implied a sublethal injury of the cells.
In this trial, the incubation of 24 hours at +4 °C and -20 °C did not affect the survival of C. jejuni in chicken meat. After 24 hours incubation at +4 °C in this study, there was an increase of the number of C. jejuni in chicken liver while at -20 °C no C. jejuni survived. This indicates that the temperature of +4 °C may be favorable environmental condition for development of C. jejuni in chicken liver. In available literature, there were no data related to the survival of C. jejuni in chicken liver.
This study showed an increase in the number of C. jejuni after 24 hours of incubation at both temperatures (+4 °C and -20 °C) on chicken skin. In three trials (different storage conditions and different temperature), higher populations of C. jejuni were found on skin vs. meat on all sample days (1 day, 9, 11 days) (David and Connert, 2007). On contrary, in other investigation whatever the enumeration method was used during the fi rst two weeks after contamination with bacterium inoculum, the inactivation seems to be the larger on skin than below the skin and the least on the muscle (Ritz-Bricaud et al, 2007) .
Since different results have been obtained in different researches, further investigations are needed to clarify the infl uence of low temperatures to the survival of Campylobacter jejuni in chicken meat and especially chicken skin and chicken liver.
According the referred studies, the long-term freezing of Campylobacter spp. at low temperatures (preferable on -20°C for 8 to 10 weeks) in specifi ed type of chicken meat, liver and skin, will To analyze the conditions of survival of Campylobacter spp. and its microbiological susceptibility should be of great importance in daily managing with mentioned chicken products, in order to reduce the possibility of cross-contamination and to prevent development of campylobacteriosis, which is the most frequent cause of foodborn disease.
Ensuring the absence of C. jejuni through hygienic practice, or as a less desirable option, through decontamination technologies, would represent the best way to obtain safe food, including meat and meat products (Moorrhead and Dykes, 2002).
Conclusion
Incubation of all samples at the room temperature during processing decreased the start amount of bacteria in the inoculum, especially on selective plate where the growth was completely absent for all types of samples. 24 hours of incubation at both temperatures did not much infl uence the number of C. jejuni in chicken meet. Surprisingly, incubation of chicken liver at + 4 °C allowed bacterial multiplication, while incubation at -20 °C caused an absence of survival. 24 hours of incubation of chicken skin medaillons allowed an increase of the number of bacteria on both temperatures. Further investigations are needed to clarify the infl uence of low temperatures to the survival of C. jejuni in chicken meat, chicken skin and chicken liver.
